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TEST TTJBF WITH OPTICALLY READABLE CODING 

The present invention relates to a test tube, comprising a 
tubular container, which tubular container at its bottom end is provided 
with an optically readable coding such as a dot code. 

A container resembling such a test tube is known from 
WO 9V02857- 

A test tube in this case should be understood as meaning a 
container for storing substances, as well in liquid form, as in powder 
form as in solid form, for chemical analyses, sample storage etc. Such 
test tubes can range in sice from small test tubes, for example test 
tubes with a capacity of 0.2 ml, to large test tubes with a capacity of 
10 ml or more . 

Test tubes are commonly used for storing samples, such as blood 
samples of humans and animals, for possible subsequent analysis. Such 
samples may be divided among a number of test tubes if necessary. In 
addition, many samples are stored for other purposes. In the case of all 
these applications it is extremely important to be able to code the test 
tubes, in order to be able to keep a record of the contents of each test 
tube. The test tubes are generally arranged in the racks in an 8 x 12 
configuration, so that each racK contains 9b test tubes. It is known to 
allocate a position cede to each test tube in the rack by numbering the 
rows and columns. The eight rows are then numbered, for example, A to H , 
while the twelve columns are numbered 1 to 12. In this way, depending on 
the position in the rack, each test tune can be given its own cede, for 
example Al , C7 , H9 etc. Such a coding is generally not indicated on the 
tubes, but along the sides of the rack. Such a coding may also be 
indicated on the tube itself, if desired, this being of benefit only if 
the tube does not form a fixed part of the rack. These codings are 
designed to be read with the human eye. These codings are applied 
directly to the transparent test tube, which has the disadvantage that in 
the case of certain, substances the cocing is very difficult or impossible 
to read . 

A container bearing seme resemblance to the test tube of the 
type mentioned at the beginning is known from International Patent 
Application WO 9^ / 02 35 7 • This publication relates to a "reagent bottle 
identification and reagent monitoring system for a chemical analyzer". In 
this case, in a chemical analyzer use is being made of reagent bottles 
which at their top end are provided with a narrowed neck and at their 
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bottom end are provided with a dot code at the downward facing surface of 
the bottom. This dot code is applied to a printed label which can be 
fixed by means of an adhesive to the downward facing surface of the 
bottom. According to a preferred embodiment, each laoei here has a light- 
5 coloured background on which a contrasting pattern of dots is printed. As 
stated in this publication, smallest dot sices with a diameter of 
approximately 850 urn can he achieved here, while the surface required for 
the dot code must have a diameter of at least approximately 13 mm. 

The object of the present invention is to provide a coded test 

10 tube, preferably a uniquely coded test tube, in the case of which the 
coding is reacabie at all times. 

This object is achieved according to the invention with a test 
tube comprising- a tubular container, which tubular container at its 
bottom end is provided with an optically readable ceding such as a dot 

15 matrix, characterized in that the optically readable coding is applied to 
an optically substantially opaque surface, in other words, an optically 
substantially opaque background with a surface bearing the coding. 
Applying the optically readable coding to an optically substantially 
opaque background ensures that the optical coding is readable at all 

20 times with an optical reading- mechanism, irrespective of the substance 
present in the generally transparent test tube. If the surface or the 
background is not or is insufficiently optically opaque, errors could 
occur during reading of the code, as a result of reflections coming from 
the substance present in the test tube. '6y applying the optically 

25 readable coding at the bo t ton: end of the test tube, simple automated 
reading of the coding with the aid of an optical reading mechanism is 
made possible. For the test tube need only be held with its bottom end 
towards an optical reading mechanism, which is then possible in principle 
while the test tube is still in a rack, even if a number of test tubes 

30 are situated next to each other in the rack. 

In order to be able to read the optically readable coding from 
underneath with great certainty, it is advantageous according to the 
invention if the optically substantially opaque surface is substantially 
flat and faces downwards, anc extends substantially in the crosswise 

35 direction of the tube. Making the surface flat ensures that the risk of 

errors during the automated optical reading of the coding is minimized by 
avoiding optical deformations, and providing the surface facing downwards 
at the bottom end cf tee tubular container ensures that the 
circumferential measurements of tne tubular container can remain 
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substantially unchanged . 

Since, on account of* their material properties, not all test 
tubes can be provided with an optically opaque surface, i.e. an optically 
opaque background, applied directly thereto, and not every test tube 
material is so suitable fcr direct application of a coding thereto, it is 
advantageous according to the invention if said surface is applied to a 
carrier part fixed to the bottom end of the tubular container. Such a 
carrier part according to the invention can be fixed to the tubular 
container if the tubular container comprises retaining means, such as a 
retaining lag or retaining recess, at its bottom end, but it is also very 
conceivable for the carrier part to be glued or stuck or pressed onto the 
tubular container. 

According to a special, advantageous embodiment, the carrier 
part will be made of a mater Lai which is different from the material from 
which the tabular container is made and which is suitable for the 
application of the optically readable coding. This makes it possible to 
continue using materials which have proved very suitable for the actual 
test tube itself, such as in particular optically transparent materials, 
and still to provide said test tube with an optical coding which is 
easily readable m all circumstances. 

in order also in particular to be able to provide very small 
test tubes - for example, having a diameter of approximately 8.5 mm and 
smaller - with a coding which is unique for the test tube in question, it 
is very advantageous according to the invention if the material of the 
carrier part is suitable for burning in the optically readable coding by 
means of a laser technique, which cooing in this case is preferably a 
fine dot cede. What is meant here by a fine dot code is a code in which 
the centre-to-centre distance between adjacent dots is less than 0.5 mm, 
preferably 0.4 to 0.35 mm or less. With such a laser technique, dots with 
a diameter j r less than approximately 200 um, for example approximately 
ioO to 175 urn. can be achieved in the case of a carrier part made of a 
material suitable for tine purpose . An. average person skilled in the art 
will be able to name widely carving suitable materials for the carrier 
part which not only permit tne application of such a fine dot code by a 
laser technique which is known per se. but aiso provide an optically 
opaque background for trouble- free reading of the dot code. Polystyrene, 
possibly provided with a suit nolo filling agent or filling substance, can 
be mentioned as an example of sunn a suitable material. Another example 
which can be mentioned is AES 1 ac ryioni t ri ie butadiene styrene). which in 
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itself has a white basic structure and lords itself very well to burning 
in a very fine dot code by means of a laser technique. Other plastics, 
for example filled with titanium white or zinc white, seem suitable for 
burning in a very fine dor code by a laser technique, but plastic to 
5 which TiCK-coa tea ground mica particles are added are also very suitable 
for this purpose. 

The carrier pan. according to the invention can advantageously 
be a part moulded onto the tubular container, such as a gated plastic 
part. Plastics are relatively easily gated into other plastics or other 
10 materials, retaining means or interlocking means possibly being provided 
so that they remain joined to each other. 

According to the invention, the carrier part can be designed in 
many different ways. For example, according to the invention it is very 
conceivable for the carrier part to comprise at its top side a cavity in 
15 which the bottom end of the tubular container is accommodated and is 

fixed to the carrier part by means of a snap connection. However, it is 
also very conceivable for* the carrier part to be accommodated in the 
tubular container, by extending the side wall of the tubular container at 
its bottom end until it is beyond the bottom of the tubular container, in 
20 order to for::; a space LeL:>-.v said bo t to;:: for accommodating the carrier 

part. In order to be nole to confine a carrier part in this space, it is 
advantageous according to the invention in this case if at the bottom end 
of the extended side wall at least one retaining lug pointing into the 
space or at least one retaining recess which, opens towards the space is 
25 provided. The carrier part can then be fitted in the space and the 

retaining lug or retaining recess will prevent the carrier part from 
coming out of the space. 

According to an advan tageous embodiment, the carrier part in 
this case is a plastic part injected intc the space. Such a plastic part 
30 can then be injected into this space after or during the manufacture of 
the test tube. If this carrier part is injected into the space during or 
after or immediately after- the manufacture, co-moulding processes 
suitable for this purpose which are known per se from the prior art can 
then be used. The plastic part in this case can be a plastic which is 
35 selected for its properties in connection with the application of the 

optically readable coding thereto. The optically readable coding must be 
able to adhere to tnis plastic part, and this piasti: part must provide 
an optically substantially ooaque surface, which is readily achievable by 
using a ncn- transparent , i.e. claque . plastic. According to another 
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advantageous embodiment of the invention, the carrier part is an element 
which is fixed by snapping between the at least one retaining lug and a 
further stop inemcer, such as the bottom of the tubular container. Such an 
element can therefore then be fitted in the space formed below the bottom 
5 of the tubular container after the test tube has been formed, by pressing 
said element into it, after which a snap-in lock holds the element in 
place . 

According to a further advantageous embodiment of the test tube 
according to the invention, at its bottom end the tubular container is 
10 provided with, an annular groove formed on the outside, which groove 

preferably extends over at least part of, but preferably over the entire 
circumference of the container, and at its bottom end the tubular 
container is further provided with one or more, preferably two, three or 
four, channels extending from the annular groove to substantially the 
15 bottom end of the tubular container, and the carrier part comprises: 

a plate situated at the bottom end of the tubular container; 

arms extending from the plate through the channels to the 

annular groove; and 

a ring extending through the groove; 

20 the plate, trie arms and the ring being formed integrally from plastic, 
and the arms and the ring retaining the plate at the bottom end of the 
container. Making the bottom end of the container in such a way means 
that the so-called carrier part can easily be applied as a moulded-on 
part by an injection moulding technique, a reliable permanent fixing of 

25 the carrier part to the tubular container being ensured by the ring, 

which bears the plate (to which the coding can be applied) by way of the 
arms. According to a further advantageous embodiment, the channels in 
this case are grooves formed in the outside wail of the container. This 
makes it possible also to produce the tubular container as an injection 

30 moulded product. It is particularly advantageous here if the carrier part 
accommodates the bottom end of the container in a close- fi tting manner as 
a sort of basket, the free spaces in the wail of the basket- type part 
(i.e. the spaces between the grooves /channels /arms ) accommodating 
projecting parts at the bottom end of the container. A reliable, simple 

35 and sturdy retention of the carrier part on the tubular container is 
thereby ensured. 

According to an acvanta^ecus emoodiment, the tubular container 
can be made of * polypropylene or pclypropene or otner plastic suitable 
for test tubes. Types of polypropylene or poiyprcpene suitable for test 
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tubes are generally known from the prior art. Types of polypropylene or 
polypropene suitable for test tubes form a generally unsuitable suostrate 
for an optically readable coding, unless something is added for such a 
coding. 

A test tube according- to the invention is also preferably 
transparent . 

The invention also relates to a rack, in particular a storage 
and/or transportation rack, with a multiplicity of accommodation 
positions for accommodating test tubes according to the invention 
therein, the accommodation positions being optically open at the 
underside, in such a way that the optically readable coding of test tubes 
to be placed therein can be read from the "underside" of the rack with an 
optical reading mechanism. What, is meant in this case by "underside" of 
the rack is the underside of the rack viewed from the orientation of the 
test tubes, the side of the rack where the bottom ends of the tubular 
containers are situated then forming the underside of the rack. Such a 
rack has the advantage that the test tubes placed therein can be read by 
means of an optical reading mecnanism without the test tubes first having 
to be removed from the rack. According to a further special embodiment, 
such a rack comprises test tubes according to the invention in at least a 
number of the accommodation positions, possibly in ail accommodation 
positions. In particular, the rock can have 9b accommodation positions 
placed in a 12 x 8 matrix pattern. The test tubes in this case can be 
small test tunes with a diameter of approximately 8.5 nim and a centre-to- 
centre distance of approximately 9 mm, for example 8.5 to 9. 5 mm, between 
adjacent test tubes. What is meant in this case by centre-to-centre 
distance is the distance between the longitudinal axes of adjacent test 
tubes . 

The invention also relates to an assembly comprising a rack 
according to the invention, test tubes according to the invention and an 
optical reading mechanism for reading the optical codings on the test 
tubes . 

The invention also relates to an assembly comprising a rack 
according to tne invention and an optical reading mechanism, the optical 
reading mecnanism comprising a supporting frame for supporting the rack 
to be placed thereon, in which a multiplicity of suds tan tial iy vertically 
oriented test tunes can be placed, and a reader fitted in tne supporting 
frame and reading substantial:;, in the vertical, upward direction. Such 
an assembly of a rack ana an optical reading mecnanism manes it possible 
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to place a fully or partially filled rack cr. the reading mechanism and to 
have the optical codings of the test tubes placed in the rack 
automatically roan out by the reader. The reading mechanism in this case 
will preferabiv be provided with a microprocessor which is equipped to 
5 allocate the codes unich have been read to the accommodation position in 
the rack. This makes it possible, by means of suitable display means, to 
obtain information on the position of a particular test tube in the rack. 
In order to be able tc establish, unequivocally the position of the test 
tubes in the rack, it is advantageous according to the invention if the 

10 rack and the optical reading mechanism are provided with means for 

unequivocally determining or recording the position or orientation of the 
rack relative to that of the reading mechanism cr the frame thereof. Such 
means can comprise a further optical coding which is applied to the 
underside of the rack, and which is then readable by the reading 

15 mechanism, but it is also very conceivable for such means to comprise 
mechanical means which ensure that the rack can be placed only in one 
position on the- frame, cr which make it possible to place the rack in an 
unequivocally determined position on the frame of the reading mechanism. 

It is also advantageous if a switch which emits a "correct" or 

20 "incorrect" signal cr both types of signals is activated, for example by 
means of a lug or not::. , w.nen the rack is positioned correctly or 
incorrec tiy respective I y . 

The optical coding used according to the invention is 
preferably a unique coding, i.e. a coding system by means of which a 

2o virtually infinite number of unique codings can be achieved. Such a 
coding system can. comprise a so-callec bar code, but will preferably 
consist of a matrix-like pattern of dark and light dots, i.e. a matrix- 
like pattern in which all matrix points are dark or light, for example 
black or white. Such a coding made up of a dot matrix can also be 

30 indicated by the term dot array and is also sometimes called a dote code. 
Theoretically, it is then possible with, for example, a 5 x 5 matrix to 
achieve approximately 3'> mil lion [2"') unique codings, and with a 7 x 7 
even 2 l< ' •approximately c.b . 10"') different unique codes can be 
achieved. However, it will be clear that matrices with an uneven number 

35 of rows and columns can also be used, as can ether figures based on a 
dots pattern. For instance, it is also conceivable tc achieve a dot 
coding on trie basis of a number of concentric dot circles, or on the 
basis of a spiral -snaoen rat tern of dots. Usable dot zodxngs are known 
per se from toe prior art. 
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The present invention will now be explained in greater detail 
with reference Co exemplary embodimen ts shown in the drawing, in which: 

Fig. 1 shows a perspective view of a test tube according to the 

invention ; 

5 Fig. 2a shows a longitudinal sectional view of the test tube 

shown in Fi g . 1 ; 

Fig. 2b shows a detail view of the bottom end of a test tube 
according to a further variant of the invention; 

Fig. 3 shows a view in disassembled parts of a rack according 
10 to the invention, which rack is provided with a multiplicity of 
accommodation positions for test tubes; 

Figs. ^ and 5 show two detail views of a rack from Fig. 3 
completely filled with test tubes, the locking element being shown in the 
releasing and locking positions; 
15 Fig. 6 shows a diagrammatic, perspective view of an assembly 

according to the invention, comprising a rack and an optical reading 
mechanism; and 

Fig. 7 shows a perspective view, with disassembled parts, of 
the bottom end of an embodiment of a test tube according to the 
20 invention. 

Fig. 1 shows a test tube 1. Said test tube 1 consists 
substantially of a tubular container 2 having at its top end a filling 
aperture 20 which may be snut off if necessary. At the bottom end, the 
tubular container 2 is provided with a bottom 3, in the exemplary 
25 embodiment shown a dome-shaped bottom s. Ac its bottom end, the test tube 
is further provided with an optically readable coding 9, in the form of a 
dot matrix. Said optically readable coding is applied to an optically' 
substantially opaque surface, i.e. a surface or background which is 
opaque to the optical reading mechanism to be used, so that the reading 

30 with the optical reading mechanism cannot be interfered with as a result 
of substances, powders, liquids or solid particles present in the test 
tube. The term "optically opaque" is tnus related to the optical reading 
mechanism usea , and in general will amount to said surface or background 
also being opaque to the human eye. The optically substantially opaque 

35 surface is indicated by 7- 

The test tune srown in Fig. : and Fig. Ja relates to a test 
tube with a length cf approximately 40 nun and an external diameter of 
approximately 8.=, mm. The surface available on surface 7 for tne optical 
code, i.e.. tne dot code, has a diameter of approximately 3 mm. The 
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material of which the tabular container is made in this embodiment is a 
transparent PF plastic. 

The optically suostantial 1 y opaque surface 7 is substantially 
flat and directed downwards, so that it extends crosswise to the 
lengthwise direction of the tubular container 2. This means that the 
optical coding can be read from underneath with an optical reading 
mechanism, the term "from underneath" being related to a vertical 
position of the test tube shown in Figs. 2a and 2b. 

The optically opaque surface 7 in the case of the test tube 
according to Fig. 1 is applied to a carrier part 6 fixed at the bottom 
end of the tubular container 2, which carrier part can be made of, for 
example, polystyrene or ABS . Said carrier part 6 in the case of Figs, i 
and 2a is a disc -like element which is enclosed in a space bounded at the 
top side by the Oct torn '] of the tubular container 2 and bounded in the 
circumferential direction by an extension 22 of the longitudinal side 
wall of the tubular container 2. Lugs 8 are formed on the underside of 
the extension 22. for keeping the carrier part 6 confined in the space 
thus formed. The carrier part 6 can be a plastic element injected into 
said space, but it can also be a disc pressed into the space along the 
two lugs 3. 

Fig. 2b illustrates an alternative embodiment of a test tube 
according to the invention which is provided with a carrier part. In this 
case only the bet torn end of the test tube is shown. The tubular container 
in this case :s indicated by 12, the carrier part by 16, the optically 
opaque surface by i T , the coding applied thereto by 19, and the bottom of 
the tubular container by 13- The carrier part 16 shown in Fig. 2b can be 
regarded as a tubular container with a cylindrical circumferential wall 
and a closed bottom. The optically substantially opaque surface 17 to 
which the ceding -Q has beer applied is then situated on the underside of 
the bottom. The tubular container 12 is pressed from the top with its 
bettor 1 , end into tne cavity enclosed by the carrier part 6 and can be 
connected to tne carrier part 6 by gluing, clamping or in seme other way. 
According to an advantageous embodiment, one cr more outward projecting 
retaining lugs are formed on the cuter circumference of the tubular 
container 12 at the bottcn end thereof, in order to fix the tubular 
container 12 to the carrier part lb, which retaining lugs can engage in 
corresponding retain. me recesses formed in the inside wall of the 
rviindri :ai Dart of the currier part 16. In this way a snap connection 
:an be o reduced between tne carrier cart and tne tubular container. 
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The provision of the optically substantially opaque surface 
and/or the optical coding (thereon) by means of a separate carrier part 
has the advantage that it is possible to use a carrier part with 
properties which are optimal for forming an optically substantially 
5 opaque surface, or at any rate an optically substantially opaque 

background, or for applying thereto an optically substantially opaque 
surface and applying an optical coding to the optically substantially 
opaque surface. These properties, in particular the material properties, 
are in fact generally not found in the test tubes used in practice. This 
10 means that in the case of the test tubes used in practice it is very 
difficult or even impossible to apply an optically readable coding 
thereto in a suitable and reliable manner. Moreover, most test tubes in 
practice are transparent, wruch would mean that an optically opaque 
surface would then first have to be formed on the tubular container. 
15 Fig. 7 shows a further variant of a test tube according to the 

invention. Fig. 7 shows disassembled the bottom part of a test tube 100, 
which consists of a tubular container 102 with a bottom end 110 and a 
supporting collar lOo , which lias the same function as the supporting 
collar 5 of the test tube from Figs. I and 2a. The bottom end 110 of the 
20 tubular container 102 i£ provided on the outside in the outside wail with 
an annular groove 103 extending around the entire circumference. The 
bottom end 110 is further provided with four (only two are visible) 
channels 10M in the form of grooves 10h extending from the bottom end 101 
of the tubular container 102 up to. and even slightly beyond, the annular 
25 groove 103- Said grooves 10*4 and 103 can be provided by cutting material 
out of a tubular container 102 accordingly at its bottom end, but these 
grooves 103 and 10*4 can also be formed directly during the injection 
moulding of such a tubular container, by providing the injection mould 
with correspondingly complementary parts. For the sake of clarity, a 
30 carrier part: 112 is snewn as a separate part below the tubular container 
102. This carrier part 112 consists of a plate 107 which at its 
underside, (not visible! :s substantially fiat, and is provided with a 
dot code burned in by means of a laser technique, and consists of four 
arms 108 ana a ring 109 interconnecting the arms 108. Four recesses 111 
35 are formed between toe arm-, ICS and the ring 109. It will be clear from 
Fig. 7 that the carrier part 112 and the bottom end 110 of the tubular 
container 102 fit precisely into each otner in a manner which is such 
that the projecting parts 10b arc ultimately situated precisely in the 
recesses ill. ana tne plate 107 ;s ultimately situated under the bottom 
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101 of the tubular container 102. The carrier part 112 in this case is, 
as it were, a scrt of basket which can accommodate the bottom end 110 of 
tne tubular container 102 in a c lose- V i t t i ng manner. When the carrier 
part 112 is situated on the bottom end 110 of the tubular container 102, 
the arms 108 ana the ring 109 will preferably not project relative to the 
essentially cylindrical tubular external surface Ho of the tubular 
container 102. The plate 107 will preferably also be slightly recessed in 
the bottom end, in such a way that the bottom ends of the parts 106 
project beyond the plate 107- In this way it is ensured that the bottom 
surface of the plate LOT is slightly protected by the projecting bottom 
ends of the parts 1C6. The carrier part 112 can easily be directly 
injected onto or gated into the bottom end 1:0 of the tubular container. 
This can be carried out simultaneously with the injection moulding of the 
tubuiar container 3 00. but nlsj in a second step after the tubular 
container 100 has ceen formed by injection moulding. It will be clear 
that the projecting parts J 0b form, as it were, retaining projections and 
that the grooves and 101 form, as it were, retaining recesses. 

Figs. 3. 4 and =, show a stcrage and/or transportation rack 
according to the indention, in which a multiplicity of test tubes 
according :d the invention can re accommodated in such a way that the 
test tubes can be read from the "underside" cf the rack with an optical 
reading mecnanism. This rack will be discussed in greater detail below. 

The rack V.J consist:; substantially c f a plate 31 which has 
therein a matrix pattern ; f 8 x 12 accommodation positions 32 m the form 
of passages formed through tne plate 3i- A test tube 1 according to the 
invention can be p;aced in c:n;h accommodation position 32, by inserting 
said test tube with its bottom end into an accommodation position. The 
test tubes 1 inserted into an accommodation position 32 then remain with 
their supporting collar 5 resting on the piate 31. The centre-to-centre 
distance between adjacent accommoaa tion positions 32 is approximately 
9 mm in this example. 

The rsck 30 can cso optionally oe provided with a locking 
slide 33 with twelve parallel slits, each overlapping a row of eight 
accommodation positions 3-2 • F-ach slit 34 is provided with a series cf 
Knurls 35. provided opposite each other and facing each other on either 
side of eacr; slit 3^. The disiar.ee between two adjacent knurls 35 
situatea aline; one sice or t.ie s^-t * *r cqu^ 

distance between two adjacent accommodation positions 32- The distance 
between two Knurls 35 situated opposite eacn other is smaller than the 
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diameter of the supporting collar 5 and equal to or slightly greater than 
the diameter of the tubular container 2 directly above tne supporting 
collar 5. The slide 33 at its u nearside is provided with a sliding or 
guide mechanism, comprising- four L-shaped hooks 3&- which fit into the 
recesses 38 formed iu the plate 3 1 . When the slide 33 is inserted with 
its hooks 36 into the recesses 38, the slide 33 can be moved to and fro 
in the direction of arrow V. in which case the movement of the slide 33 
is limited by the recesses $H interacting with the vertical parts 39 of 
the L-shaped hooks . The slide 33 is thus slidabie to and fro between a 
releasing position shown in Fig. M and a locking position shown in 
Fig. 5- In the releasing position it is possible to lift test tubes out 
of the rack, through the fact that between the knurls 35 the slits 3^ 
have sufficient widtn i.e. allow tne supporting collar f> of the test, tubes 
1 to pass, in the locked srate siicwn in Fit-. 5 the test tubes 1 are fixed 
5 in the plate 31 by tne fact that the knurls 35 have been slid over the 
supporting collars A. It. goes without saying that the slide 33 can be 
fixed in the locking position shown m Fig. 5 by means of locking means 
{not shown) . It will bo clear that the sliding or guide mechanism can 
also be designed differently. 
0 The rack 30 i, optically open. i.e. optically transparent, at 

its underside, so that a reading mechanism placed below the rack 30 and 
reading in the vertically upward direction can read off the optically 
readable codings applied o the underside :f the test tubes 1. This can 
be achieved easily in tne case of racK 30, as snown in Fig. 3. by 
5 designing tne rack 30 as an inverted, thin-wailed tray which is 

physically open at the not torn las shown ir. Fig. 3) or as a solid plate 
with recesses 32 las snown in Fig. 6). In this Fig. 6 an optical reader 
52 is also shown very dian rammaticaliy . which optical reader, as will be 
clear from Fig, t, can read off from underneath the optical coding on the 
30 underside of the test tubes 1. 

FiEy b snows very diagrammatical!:/ an assembly containing a 
rack 30 and an optical reading mechanism 50. The optical reading 
mechanism 50 consists •:. t a supporting frame 51 for supporting the rack 3C 
to be places thereon. A region 53 is formed in the supporting frame, 
35 situated under a rack AC placed thereon, in which region 53 an optical 
reader 52 is fitted, .vl.icr; optica, reader can oe moved through this 
region by means ,: an electronically controlled control unit. The optical 
coding on tne underside of oner tesc tube place, m the rack 30 can be 
read out by means cf saio reader It is also conceivable if desired to 
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provide the region 5'j with otu; optical reader which can read out the 
codings on the underside of nil test tubes simultaneously. The reader 52 
shown can read out the codings per test tube or the codings of groups of 
test tubes simultaneously. 

The frame 50 is further provided with a recess 5'l , which can 
interact with a lug 54 on tne rack 30, in order to fix the orientation of 
the rack 30 unequivocally relative to the frame 51- 

The data read by the optical reader can be transmitted by means 
of a cable 5b with a plug 57 to a furtner processing unit., such as a 
computer . 

With the aid of such an assembly it thus becomes possible to 
store all data relating to the tubes present in a rack in a computer or 
other data storage device. The advantages which can be achieved hereby 
are wide-ranging and will be clear straight away without further 
explanation . 

Instead of moving the optical reader itself, it is also 
conceivable to move, the rack over or along the optical reader. The 
supporting frame? could in thnt case be, for example, a guide plate, guide 
rails or a roller track. 
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Cl ai ms 

1. Test tube, comprising a tubular container (2, 12), which 
tubular container at its bottom end is provided with an optically 
readable coding (9, 19) such as a dot code, cha rac terized in that the 
optically readable coding is applied to an optically substantially opaque 
background ( 7 , 17 ) ■ 

2. Test tube according" to Claim 1, characte rized in that said 
background has a surface which is substantially flat and faces downwards, 
and extends subs tantiai ly in the crosswise direction of the tube, 

3. Test tube according' to one of the preceding claims, 
characterized in that said background or said surface is provided by or 
applied to a carrier part <b, lb) fixed to the bottom end of the tubular 
container ( 2 , 12) . 

l\ , Test tube according- to Claim 3, characte rized in that the 

carrier part is made of a material which is different from the material 
from which the tubular container is made and is suitable for the 
application of the optically readable coding, 

5. Test tube according to Cla:m characte rized in that the 
material of the carrier part is suitable for burning in the optically 
readable coding by means of a laser technique, which coding is preferably 
a fine dot code with a centre-to-centre distance between the dots of less 
than Co mm, preferably less than 0.U to 0.35 nun- 

6. Test tube according t: Claim 5, characterized in t hat the dots 
have a diameter of less than, approximately 200 urn, preferably 
approximately 150 to 175 urn or smaller. 

7. Test tube according" tc one of Claims 3 - 6, characterized in 
that the carrier part is a part, moulded onto the tubular container, such 
as a gated- in plastic part. 

8. Test tube according to one of Claims 3-7. characterized in 
that the tubular container comprises retaining means (8, 18) , such as a 
retaining lug or retaining recess, at its Dot torn end, for fixing the 
carrier part (6, l6; to the tubular container (2, 12). 

9. Test tube according to one of Claims 3-8, characterized in 
that the carrier part (lb) comprises at its top side a cavity in which 
the bottom end of the tubular container [12) is accommodated, anc in that 
the carrier part and the cotton: end are fixed tc eacn other by means of a 
snap connection {18;. 

10. Test tube according to one of Claims ;■ - o, charac te^ izec3 l n 
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that the side wall of the tubular container (2) at its bottom end is 
extended {22} beyond the bottom (3) of the tubular container (2). in 
order to form a space below said bottom for accommodating the carrier 
part ( 6 ) . 

11. Test tube according to Claim 10, characterized in that the 
bottom end of the extenaed side wall (22) is provided with at least one 
retaining lug (8) pointing into the space. 

12. Test tube according to Claim 10 or 11, characterized i n that 
the carrier part (6) is a plastic part injected into the space. 

1];. Test tube according to Claim 11, charac te rized in that the 

carrier part (&J is an element (6) which is fixed by snapping between the 
at least one retaining lug ( (?■ ) and a further stop member (3), such as the 
bottom of the tubular container. 

m . Test tube according to one of Claims 1-13. characterized in 

that at its bottom end the tubular container is provided with an annular 
groove formed on the outside, which groove extends over at least part of. 
but preferably over tno entire circumference of the container, and in 
that at its bottom eni the tubular container is further provided with one 
or more, preferably t.vo, three or four, channels extending from the 
annular groove to substantially the bottom end of toe tubular container, 
and in that the carrier part comprises: 

a plate situated at the bottom end of the tubular container; 

arms extending from the piate tnrough the channels to the 

annul a r gr 00 v e ; a n a 

a rmc extending through the groove; 
the plate, tne arms and tne ring being formed integrally of plastic, and 
the arms and the ring retaining the piate at the bottom end of the 
container . 

15. Test tu'te according to Claim is. characterized in that the 
channels are grooves formed -r. the outside wail of the container. 

16. Test tube according- to Claim 12 or 13. characterized in that 
the carrier part accommodates the bottom end of the container in a close- 
fitting manner as a sort of basket, the free spaces in the wail of the 
basket-type par: accommodating projecting parts at the bottom end of the 
container . 

17. Test tune according to one of tne preceding claims, 
characterized in " hat the fibula:* container :2, 12 1 is made of 
polypropylene or polyp rope ne or polystyrene . 

18. Test tube accord mz to one of tne preceding claims, 
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characterized i n that the test tube is transparent. 

19. Test tube according to one of the preceding claims, 
characterized in that the carrier part, or at any rate the part to which 
the coding is applied, comprises polystyrene, ABS or a plastic filled 

5 with titanium white or zinc white, possibly in the form of a mixture with 
another substance/ another material, such as a plastic. 

20. Storage or transportation rack (30). with a multiplicity of 
accommodation positions i'i2) for accommodating therein test tubes (1) 
according to one of the preceding claims, the accommodation positions 

10 (32) being optically open at the underside, in such a way that the 

optically readable coding (9, l r >) of test tubes (1) to be placed therein 
can be read from the "underside" of the rack (30) with an optical reading 
mechanism (50. ) • 

21. Storage or transportation rack according to Claim 20, in which 
15 test tubes according to one of Claims 1 - 18 are accommodated in at least 

a number of the accommodation positions, possibly in ail accommodation 
posi tions . 

22. Storage or transportation rack according to Claim 20 or 21, 
rhflrart.pri zed in that the rack nas 90 accommodation positions placed in a 

20 12 x 8 matrix pattern. 

23. Assembly comprising a rack (30) according to one of Claims 20 - 

22 and an optical reading mechanism or optical reader. 

24. Assembly comprising a rack (30) according to one of Claims 20 - 

23 and an optica, reading mechanism 'SO;, the optical reading mechanism 
25 (50) comprising a supporting frame ( r -,l ) for supporting the rack (30) to 

be placed thereon, m which a multiplicity of substantially vertically 
oriented test tubes il) can be placed, and a reader (52) fitted in the 
supporting frame (51 ) and reading substantially in the vertical, upward 
di rec tion . 

30 25. Assembly according to one of Claims 23 -2U, in which the 

optical reading mechanism (=10} is provided with a microprocessor which is 
equipped to allocate the codings which have been read to the 
accommodation positions (\2) in the rack (30). 

26. Assembly according to one of Claims 23 - 25. in which the rack 

35 '30 and the optical reading mechanism {-O) are provided with means (5**. 
55; for unequivocally determining or recording the position or 
orientation of the rack CO relative to that of the reading mechanism 
( 50 ) or the frame thereof* . 
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Ne^Claiiris 

■ .. «orr (6 16") which 

, T«. -be, a container «, U> - * ™^ „ ch 

„a .o, code, readamc - — ^jT^^y 

pm lfi > - ^d to ** bottom end or ~ » - » 

flat, dcnm—By "» COji " S - ^^ aUU!!ai * 

((, 1 6") is made of a material: . 
v 6 > lbJ ls . , . ^ • 1>h ^ tabular container is made, 

which is different from the material from wruch the rao 

- ^ • • th e optically readable coding fay means Of a lasc. 
which is suitable lor burning in the optically 

teCSnl :ir~ da. op- — - *. — co^, • 

* — - * he ° pticai r tr::"', . - - — - • 

2 . T « aeeord.n, to claim , » ^ - - ^ [ess thm Q , 4 
,„ 0 35 mm and in which the dots have a diameter les- 

***** ™>° M " ^.T^ch hhe side weh of the tubular confer 

3 . Test cube according » .tern » « - ""^ * co „ tain „ (2) , 
20 (2) at its bottom end is extended (22) beyond the oortcnK-) oi th „ 

in „e,r to form a space below .aid bottom in which me cam 

accommodated. ^ ^ ^ ^ a plastic pan 

4 Test tube according to ^laun 

injected into the sp«c, ^ Qf ^ €xtcnd£d 5lde 

7.- 5 Test tube according to Claim 3 or a, in 

" v ■ <_ , , „„., .« a ,-nine lu<^ (81 pointing into the space. 

«H (22) is provided wtth at >eaa, one retammg u ( P ^ (6, 

6 Test tube according to Claim 3, Ul which the earner P 

„ snch as the bottom o f die mbalar container. ^ ^ „ . pa , 

an 7 Tesi cube according to one ot C.a.m* . a, 
" ' raided onto the mbnlsx container, such « a eateb-in plastic pan- 
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~* * 1 n vt/hiVh the tubular container 
s Test tube according to one of Claims 1 - 7, in which the 

• ♦ • ■ * m ,ans f8 IS) such as a retaining lug or staining recess, at its 

comprises retaining means (B. Loj, suw 

,^^+ /-£ \«\ tn rhe tubular container (2, l^J- 
bottom end, for fixing 01= earner part (6, 16) to Jw tun 

9 Test tube according to on. of Clatms I - 2, in *hich the ca^.en ps« 6 
comprises at its top side a cavih, tn which the bottom end of the tnhnlar center net .2, s 
accommodated, and U, that the earner part and the bottom end are fitted to each othe. b y 
m cans of a snap connection (18) ^ ^ 

10 Test tube according to one of Clawnb 1 - 9, m wmcn 

i ^^-r. formed or the outside, which groove 
container is provided with an annular groove formed on 

extends over at least pan of, but preferably over the entire circumference of th 
container, and in mat - its bottom end the tubular container is further provided wi* i on 
or more, preferably two, three or four, channels extending from the annular groove to 
substantially the bottom end of the tubular container, and in that the earner part 
comprises: 

a plate situated at the bottom end of the tubular container; 
- arms extending &o:n the plate through the channels to the annular groove; and 

a ring extending through the groove; 
th e Plate, the arm, and the ring being formed integtaliy of piastre, and the am-, and .be 

riM retaining the plate at the bottom end of the container. 

. * n ■ u^u nhnnnels are grooves formeu in tue 
20 11. Test tube according to Claim 10, in which the channel* ar _ 

outside wall of the container. 

, , Test tube according to Claim 10 or 1 1, in which rhe carrier part accommodate, the 
bottom end of the container in a close-fitting manner as a sort of b«k*. the free spaces 
in the wall of the basket-type part accommodating projecting parts at the bottom end 
2^ the container. 

j- j.;^, m which the tubular container' 
13. Test tube according to one of the preceding claims, in wnicti 

(2 12) is made of polypropylene or polypropene or polystyrene. 

Test tube according to one of the preceding claims, in which the test tube is 

, - T =<t tube according to one of the preceding Claims, in which the earner part, 
anv rate the part to which rhe coding is applied, comon.es polystyrene, ABS or » p 
tided with titanium wh.te or zinc white, po«ibiy in the form of a mixture with ano . . 
substance/another material, such as a plastic. 


14 

transparent. 
30 15 


3 


18 

10 


v w-th a multiplicity of accommodation positions 
16 Storage or transportation rack (jO), w.th a multiplicity 

, • ♦ t m according to one of the preceding claim., 

(32! for accommodating therein test tubes (i) accoraing 

, f ncition- (3^ being optically open at the underside, in such a way 
the accommodation position^ cein 0 y thereul can be 

11 r,^ble coding (9 19) of test tubes (1) to be placed therein can 
tha r the uptically readable coamg > _ 

u ii j -ae" of the rack (30) with an optical reading mechanism (50, 5,). 
ie ad from the "underside of the rack (30) P ^ ^ 

17 Storage or transportation rack according to Claim , 
' ft f naims 1 - 15 are accommodated in at least a number of the 

according to one of Claims L io 

accommodation positions, possibly in all accommodation positions. 

18 Storage or transportation rack according to Claim 16 or 17, m winch the rack 
96 accommodation position, placed in a 12 x 8 matrix pattern 

19 Assembly comprising a rack (30) according to one of Claim, 16 - 18 an 

19. A^sem y background provided by the coding 
optical reading mechanism or optical reader, die backgrou p 

cLer being opaque to said optical reading mechanism respectively optical reader, 
earner g u 4 mechanism (50) comprising a 

20. Assembly according to claim 19, the opUcal 

- <™. c f 5 n for supporting the rack (30) to be placed theteon, m which 
15 supporting frame (51) tor suppui » a reader 

multiplicity of substantially vertically onented test tubes (1) can be placed, and read 

• * arfl , n H and reading substantiaUy in the vertical, upward 
(52) fitted in the supporting frame (5 1) ana reaums 

accord - ~ of O*o. !9 *>, „ wmeh ,e e,,^ 

coaing5 which have hear. - » PO«o- M in *. » ^ 

Arsemb.y ac=ordi„ S » on. of Camas !9 - «. « whrch *. - (■><>> -* 

25 the readmg mechanism C50) or the frame (51) thereof. 


